An innovative double Biquad patch antenna was introduced. It consists of two quad patch together. good directivity was achieved due to the corner reflector effect used in this design. The radiating elements are of four square with the side length equal to 1/4 mid band wavelength. The theoretical beam width can be varied widely with the reflection plane size and shape. Vertical Polarization is achieved from the position of orientation of the biquad.Biquad patch was implemented in microstrip antenna with three hard substrates such as Arlon, Neltec, and Fr4, High directivity,good gain and low return loss was achieved, and the resonant frequency obtained is from 5-10GHz, which is suitable for UWB application and the simulation was performed using HFSS.
Introduction
An wireless technology used to transmit large amount of datas over wide spectrum of frequency band for a short distance with low power. Which has the capacity to carry signals over obstacles which tend to reflect signal. FCC approved the commercial use of ultra wideband in 2002.Low dielectric constant [2] with hard substrates can increase bandwidth with low and coupling of patches are also possible. Since UWB antennas offers low power operation and has low radiated power it was attractive for battery operated body worn devices.UWB antennas afford omnidirectional radiation pattern. Microstrip patch antenna in UWB application faces many limitations such as low gain, low efficiency and narrow bandwidth. An excellent alternative for handheld device in UWB application is patch antenna, antenna length determines the gain and directivity.
Ultra wideband is a technology for transmission of data using techniques which cause spreading of radio energy over a wide frequency range from 3.1-10.6GHz, with power spectral density as low.UWB Technology has many compensation in high data transmission rates and it is well beyond with the deployed technologies such as Wimax, 802.11 a, b, .UWB is a type of transmission, occupies a very wide bandwidth in GHz. Also it enables to carry the data rate of Gigabits per second [3] . Ultra-wideband characteristics are well-matched to short-distance applications, such as PC peripherals.UWB systems are inclined to be short-range indoor applications. Due to the short period of UWB pulses, it is easier to wangle high data rates; data rate may be exchanged for range by combining pulse energy per data bit (with integration or coding techniques). High-data-rate UWB may permit wireless screens, the efficient transfer of data from, wireless printing of digital pictures from a camera without the need for a personal computer and file transfers between handsets and handheld portable devices such as portable media players [5] . UWB is used for real-time location systems, its precision competences and low power make it well-suited for radio-frequencysensitive surroundings. short broadcast time also an one more feature of UWB . The advantages of the patch antenna and the applications are in the various fields such as in the medical applications, satellites and in the military systems rockets, aircrafts missiles etc. Microstrip antennas are spreading widely in all the fields and areas ,also in the commercial aspects due to their low cost of the substrate material and the fabrication.
In this research work the patch and the feed achieves a good matching . To improve bandwidth three hard substrates have been introduced with low dielectric constant .Thick substrate result in inductance and an increased length is introduced by the design of coaxial feed. The objective of this work is to design a coaxial feed microstrip double biquad patch and to study the effects of various antenna parameters like gain, efficiency, return loss ,radiation pattern etc. with respect to three different substrates with their different dielectric constants (εr).
Antenna Design constraint includes Bandwidth and feeding Techniques
Proper impedance matching should be achieved to the feed line for well-organized emission. In the probe feed inner conductor of a co-axial cable pierce in to the substrate and is fused to the patch which plays the major role for radiation. Although the input impedance determined by the inset length. Thick and hard substrate introduces limited increase in bandwidth. However large inductance is introduced by the length of the probe feed. When Low permittivity substrate material is used, it can increase the bandwidth of operation which leads to the increase in dimensions, leads the difficulty for use in handheld devices. High permittivity of the substrate material increases the Q of the antenna direct to reduction in impedance Bandwidth.
Resonant frequency and patch length related to f c f c
Length of the Antenna is given by
Effective constant (pozar et.al,1995)
Increased Width of substrate in antenna design plays major function. By using low permittivity substrates Bandwidth can be increased. Few important parameters such as, dielectric substrate height (h) , Resonant frequency and relative permittivity ( ℇ r ) controls the antenna properties. Furthermore patch length controls the resonant frequency. Longest path on the Patch controls the frequency of operation to be low. And width controls the radiation pattern and input impedance wider the patch and lower the input impedance.
Substrates play an important role in deciding the various parameters of the antenna. The parameters will vary with the permeability of the substrate. So, the antenna was implemented on three different substrates like Fr4, Neltec, and Arlon and the parameters like return loss, directivity, efficiency and gain was measured for each substrate and is compared with the same double Biquad patch.
Software Requirement
The design of a simple biquad and a double biquad patch antenna using HFSS was shown in figure 2 . The microstrip patch design is achieved by using coaxial feed technique. For conventional microstrip line fed antennas with a thick substrate [6] , the major problem associated is impedance matching. To solve this problem trial and error method is used to match perfectly. This behaviour makes good impedance matching over a wide bandwidth. The feed point is obtained by trial and error method to obtain a better return loss value. The centre frequency in the return loss is minimum, the bandwidth can be calculated. The return losses of various substrates are given below. shows the Return loss and Gain the antenna was found to operate at three different frequencies which are 5.16GHz,6.78ghz and 8.35GHz with a minimum return loss of about -34db at 6.78GHz.The peak gain was found to be 9.5db with more than 3db variation. Fig.6 (a) . Directivity using NelTec Substrate Fig.(b) .Radiation pattern using NelTec substrate
Simulation Results Using Fr4 Substrate

Simulation Results Using Neltec Substrate
The above figure 6.(a)&(b) shows that the directivity and Radiation pattern,it was found to be 9.4 db and hence the efficiency of about 94% is obtained. The values of directivity are varied in accordance with the values of theta and phi. Fig.7(a) .Return Loss Using Arlon Substrate Fig.(b) .Gain Using Arlon Substrate ) shows that the peak directivity and Radiation Pattern it is about 10 db and hence it has a very low efficiency of about 86%.The values of directivity is dependent on the values of theta and phi. From the simulated results following tabulation was made. The parameters return loss, gain, directivity and efficiency for three substrates fr4, Neltec, and Arlon substrates are compared to find the best suitable substrate with high gain, low return loss and good efficiency. Table . 1.It is observed that the proposed Double biquad patch antenna operates in the frequency range of about 5 to 11 GHz which is suitable for UWB application.. The radiation pattern of the antenna on various substrates remains the same. The gain, efficiency and the directivity of the antenna on these different types of substrates is also found to be stable. The following Chart gives the performance of Return loss. Figure. (10) . Shows the comparison of gain of the antenna on the above mentioned substrates. The gain of the antenna on all the three substrates are relatively good and it is around 9 db. Figure (11) . Shows the directivity of the antenna on various above mentioned three substrates. It indicates that the directivity is low for FR4 substrate when compared with the other two substrates. Figure (12) . Shows the comparison of efficiency of the antenna on those three substrates. The efficiency is quite low for the Arlon substrate while the efficiency of other two substrates is around 90%. The figure (13). Shows the overall comparison of all the parameters on the three substrates which are Arlon, Neltec, and fr4 substrate. The comparison shows that the microstrip double biquad antenna works efficiently on all the three substrates with comparatively good gain, directivity and low return loss. 
Simulation Results Using Arlon Substrate
Conclusions
The design of simple double biquad patch antenna has been simulated using HFSS . The simulation results are satisfied and fabrication is possible. The choice of the resonant frequency of the microstrip antenna depends on their dimension, the substrate material and its thickness and the feed line. Due to high gain and directivity the transmission of data is increased. To improve directivity and gain to a particular direction this type of patch antenna is preferred. A small variation of each of these parameters influences the resonant frequency, Reduction of size and the increase of bandwidth establish a major axis of novel conception for the practical ultra wide band applications of the microstrip antenna. The microstrip double biquad antenna can be implemented on other substrates and the variation in antenna parameters can be found.
